Effect of inhibition of sarcoplasmic Ca(2+)-ATPase on vasoconstriction and cytosolic Ca2+ in aortic smooth muscle from spontaneously hypertensive and normotensive rats.
To evaluate the influence of the sarcoplasmic Ca(2+)-ATPase, isometric vasoconstrictions of aortic strips from spontaneously hypertensive rats from the Münster strain (SHR) and normotensive Wistar-Kyoto rats (WKY) were measured after inhibition of Ca(2+)-ATPase by thapsigargin. Inhibition of Ca(2+)-ATPase by thapsigargin caused a biphasic contractile response of the aorta in both SHR and WKY (maximum increase of tension: 1.7 +/- 0.3 x 10(-3) Newton and 2.1 +/- 0.3 x 10(-3) Newton, respectively; mean +/- SE). The second peak of the contractile response was abolished in the absence of external calcium or by inhibition of transplasmamembrane calcium influx by nifedipine, indicating that the second peak occurs as a consequence of calcium influx from the extracellular space. The initial peak of the contractile response after thapsigargin administration was abolished in the presence of an intracellular calcium antagonist, 8-(diethylamino-)-octyl-3,4,5-trimethoxybenzoate (TMB-8), indicating that the initial response was due to calcium release from intracellular stores. Measurements using the fluorescent dye fura2 showed that thapsigargin increased the cytosolic free calcium concentration ([Ca2+]i) in SHR by 72.6 +/- 7.3 nmol/l (n = 34) and in WKY by 53.3 +/- 6.6 nmol/l (n = 39), showing no significant differences between the two strains. The inhibition of Ca(2+)-ATPase increases [Ca2+]i and causes vasoconstriction. The vasoconstriction produced by thapsigargin is not significantly different between SHR and WKY.